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Mg (CH) EEBISHEIENL DD TH D,
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X, TOCHAMEBASERFGERLE LAV I A MEBEBRLOZALE LAY
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A ANEFEST Ly MK (HE) X254 FORBREEHRIZIG->TE
BLEREHREOBRIIGL2 LA 74 FOEBEEHRLDO T SIlC r OILELE 1
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EDBCr 7 C 3 AtAHLLLZSTH RN (F—XF7F A4~ (y#H) +EX >
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riZ37 =54 MEEEATV S A FRDC r DBMEEZH L DT HTEMBEUTH > T
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THLETHLED. F—AT7F A NRETOREKRILWOFEENSEL, D, #
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MBIZE>THOHRCS OLLLOBEIHERINDIHICLAZ LB ETS
e WD Z LR E T A EBREANEH M ZRAE L 7,
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TrREIE, T0EX I A P ERESIELIHIIEEAEBEANT S LIZE
S>5T, A—ATFA POBEANEZKIBIEETLZ LT L. LD DIFM
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ALY HF 72 IR B S N, COEBHEDREZEENC : 0. 65~1. S5&FE
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RPREILWE L THETEZIER, Y Ny 7 ARIZEBT AV, Ti, Zr,
Nb, Ta, Hf XX VEEEO/NSZREADE LT, 520 LOFTEL TN
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FOVOFRMIE o TEBEMEIZE LA 74 VOBEBYBETLHZ LD

au
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BEEE2 003 —-05738 8 PR

ERXRVY A NRFEEBSERICAEWISRE I ELEBE2FEOZ LS, VIR
BOTHELLTIIRO. 1EE%E Lz, T/, iRk H 10, VIMEEEEREL
DEHALIEPIEZFHOLH L LB, LV SEEORER LKLkt TiEsS i, Al
I D LHEICEHEELHALIRIMEEZRT I Ern, LVIFFLCIE0. 1EE%L L
RAEBAIIIRINT 5 2 EAUFE Lo,

[006 4]

FoEI, SAERANOMEARICEM L § EEEICBNTHF—ATF A

FeRCHTRR ALY . BB L FREREMWEoBESELI LI >TSS
— A7 A MERRHOMAILEFIETEL I LIEIBOTHF I LW ETH D,

[0065]
Si:0. 5~3. 0E&%

Si1i2300~350TCUTORKIRERE LIRESTORRE LE{LIRIUE % 583E
ICEOLTLETH )., FOHRE LEIMIRE 2 B0 588 L L CRIRBETHH
T5 e RALMELDEEIL, A5 4 FOFEE L ) EEEMICES FIFS
Lo THILZLET A EATRENTW S,

[006 6]

SiIDOTREMER., 1EE%HUHNDOS i D30 0THEL TCOERILIKITAH
RC2%4. 3THBItk, 0. 55FEBURENOKRTS300CHEELDON
—AEEHNHRCA47. 6 THHIEDL, SO00CHRELESHRC 50 27k
BT 27200S | FMEEFH0. SEEBTHY. 512, 0. 15EE%DS
| PEFETHHEOA I TMEEFHO0. 25E8%THAHI LR, Si. Al
NINTFRE & 3%%E L7z,

[006 7]

T2, DS i ERBEEIRDORFEEZO. 4~0. SEEYDEFEH TACc 3E
BIREATIO00CERAAVEIICL, GRACHEREANBEZE LAV
IO BH-DIZ3. 0EEWR L L7225, BiK, BIRKEEMERZICHBBEANT S
BECBVTIE, ZORMORERE0. 2~0. SEERICTALENH LS
EDS, FANBEPCRAIIEL 2V BELVIIICZOLREY 2EE% S
MRBIEDPIFE LN LIIHLOTH B,
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[00638]
Al:0. 25~1. 5E&E%

AVIZEDZHEIERAZ R T EBLU, #PICERFSNLAMPTETH S
P, SEHEEMAD»SHRTAEAPENITHE I L2 oMM OFESFEIICER
THhHI L, 6T, KEHTIE, AL1HS | L) KEEE LE{LIEE LS
HDELTLRTHAHIEEZHEL (AHRC=7. 3) . Al 2 EMIRMT 554
DFEMEXO0. 25~1. 5EEB%EL. SiO—H,%0. 15~1. 5EE%
DA 1 TEEBRZTHHETAHAEIZIE (Si+AL) 0. 5~3. 0EE%L
TAHIERUERME LA, FAOLIICALIES i Dbl h T4
FEEILTTETH)., Ac 3IBEXS i ITHNTHL. 6LV EOLIEAEZE
THDT, ZORKOFENELX 1. S5EERLTELA (2. SEE%. 1. 6
) o T2, BIR. BIKBELHEZRITMBANTHHEIIBVTIE, ZOHMM DR
FEX0. 2~0. SEERICTHULENHLILME, BANBEIN LK
Bl EYBELVEIDIZFOLRBELY 1EERICMZ AT EPUFFE LWV & ITEH
E»TH5bo

[0069]
Ni:

AREARMEBENOA L ENID 1 0. 3~2. S5EE*{HFEXTLILIZLID, H
ELEWHIERAPEET AL AT TICHE2002—-24096 7T5THEL
TBH, &DODIF, 0. 6EERBLIV]L. 2EBEYRELZEETIEWEIL
T YA MEBAENRT Oy VE—FHEFEE R T I L., EEOMEHEENE L
BHIICHETEAZLEIHEMBE LTAEITHAZLIIHLATH S, AFE
BATEN i w2 L0 EMirdboLds7-01C, 1. 5EERUTEL
o T, N1 @A —ATFFH M PeHREATHTETHY., FORMES i, Al
ERFTIHEILBVTRANBELZRRTAZ LD, Bk, BIKEERAN
AP % i U CERBNEE T ALY 2B CldMniiiiE L &L THHAT S S
ENIFELL, ZOBERE. FIZITRARIEE®S | BMTHHAITBNT (
Mn+Ni) 2. SEERTHBH I LT F LV,

[0070]
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Cr:

CridiANMLEZEIIGEOLLETH LD, BEESEANEZFIHL CHEE
B BEANTEIL T B350, BEEMEAIC K > TA ¢ 3EREBEL LIS
MENTKEABHOANERICGHESNITIBEVOT, HEM & L TOBEANYE
(DIfE) &, BEORFEML NVOBEANED IfE: 2. 0inchUEE®
RBWEENTENT-DIZ, FIRDOE ST AT ¥ A b 2GS W iEEMR L
LT, ZOBRENETERMT L7201, Crid0. 5EEBLUTICAEINS
CEDLZVD BB IIEEAERANEICL ST A A P ESEEES
BEIlBnTE, EA YA 2t 5720120, 3~1. 5EE%Cr %
WM 5INPT L v, 2. TOHFEIIBTIEE A5 A oKL
CdoT Crat Ay PRICTFICRESETE S, BREEMEAR 254
ToA=ATFA THNOEEXROBFEEIZ T, EReF -7 51 M
DBFEANEZINZ B Z LT & o THRENEL G T2 2 E25FF Lnds, AN
HIIIEAEEE 5 I Z2WVIZL>TEA YA FOSEERY ., C rifnE
0. SEEWLUTILEDL LU HFFLVWILIZHAL,TH S, 72, RIAD
BRIk, BRIRZREBZRIHBEANT Z2EEEMICB VT, BANE LR T S8
AHCridl. 5EEBLUTTHE I LIMFT L,

[0071]
Mn :

Mnid,. EELZERGEER 2R3 TRL, IO I IIAF—RATF A M 5%
FILEEBHTLETHBHP, 6, HOBANELMESELBAMBRTTETH S
7212, BHZIC L THEBHRMESN LS, WiERFEL 0. 35~0. 8EEY
EHETHMTIZ, F—ATF A4 PHFRFBIZI->THHILENLENEZ L ZEE
5L, EOMnTHREIZO. 2EERTHY., T/, BiR. BRREBEHEANL
Bzl CHRBERE =1L 288 TlEA — A7+ A4 M2 +5IlEEkT 5
REEVD RO, FIRIE7 2514 F2LEEESLS I ERAIEEDR
M3 558280 T, ZlEMnezHRRK2EEBEEITHRMTSL I L. b LKL
BN IFEMEEEDLET (Mn+Ni) 2. SEEBRETAHIENFFE Ly,

[0072]

25/

HEEFF2003—-3109389



N

YEE2003—-057383 =

Mo :

Mo l3OBANEZM LI ELZFHLEILETHH EEHIT, BELEELZ I
ZATRRTHHI NS, AEHTILBEFENHLEZSCMBERLXLVD0. 35
EEWLUTOHBTHERMEINE ZEDPEHFFE LWL DE LA, Gl & EEEA
AEDSEH ENLEBEEHICBVTIE, 0. SEERULOTIMNIL » TEEF K
AR DI — AT F 4 bADE AL 5 4 P OBEBEZEET B0, ZOHREEBEE
MREBEAEB L TCARARERBMIEETLEVWIEIIHALNTH), WIZDWTDH
BIZFERTH %,

[0073]

B, BEAERANEEZFH L CHERERZ HANEILT S5E512E, 5F
BMERIZ L o TA ¢ 3ERBREEL LT S N REARBE O A HBEANEL E
WTRWVWOT, EM & LToOBANE (DIE) 2, BEORERL NILORE
AME2. 0inchllba#R AL EMEHE ) E, MMM IFIATE
LA H HDOT, AFEHTIEIMn, CriiMEAX XIVEIFAZL. Si, Al
, Ni, Mo, VEOAETLHZL*REL THMHOD IEA2. OinchllTFE
BBIICTBIENIDFF LV LIZHAL2TH %,

[0074]
[EHE51]

AT, RERIZ X AEEIEM O BEN 2 EEHIZOWT, HEZZEE L DD

B3 5%,

[0075]
[EfMF 1 BANBR LUAEHEB LI UBRREANIBEZFHOY v F » 7HEE (
F i ER) ]

AEMF TIX, HETOHREICBITZED 24 ) ES@EEFHE LRS00
VHARENBREBRAHVWTO—S v F U SREBErERL. SEOBEAN
MELUREHBLURIKBANPBREBMOY v F 0 Fi@E LT/, R 1LITARSE
BNV - SfERFEMH. WSO FR S EZRLA-DDOTH ), KA
B4 (a) o/hOo—FBRISMLL7Z%E, No. 1. 2, 4i&820CT3 05
IR AKBEANL 1 6 0O CTIHKHEBER L T, ABRICHE L7z, £4. No. 3
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® |
EEMAEMERICEER 4 0 kH zBBREEEREY AVCBEANE/LL, 7R
ERBEOBR LB AL 2. S5, No. 5139 3 0°CT5EHOEFLE
(REFRT %0, 8) LAE850TCIZHEIL., 850CT3 049HEFL
7212126 0 COBEANMMIZBEAN 7252, AR & FARDOBER LALHE % ji L 72,

[0076])
(£1]
' c Si Mn Ni Cr Mo e
No.1 055 0.23 0.71 S55G
No.2 0.77 0.21 0.74 FHrEFEH)
No.3 0.85 0.22 0.81 043 FEATIE M (2)
No.4 0.98 0.27 048 147 SUJ2
No.5 0.19 0.22 0.75 097 0.15  [SGM420H
[007 7]

B, KO—F@No. 4DSUJ 2% 82 0°CT3 05MEAKIZAKBEAN
L160CT3IEMBERELZLOZERAL. —SEyF 7RI 70COH
30V UFANTEBLENES, NN —5%1050rpm. Ku—5 (&
WMHO—9) #292rpm&LT40%DEVEEZEZ, HEE375~220
kgf/ mm2oEsDENHTEBESZTERL .

[0078]

MoZEERECY v F U BB ELLBRIELEEEZ T LD TORLAZDIDT
by, FELTHEKINBEZHMIBITLIZEHEIIBITSRNDMFEV R LEE DN
PEEGREFRPOERTRLAD, EvF o rEERVELEN» 10 THBELS
ROBMEzEBMESBELER LIS, O F - /MEIIHN2 10k g
f,/ mm2eibIlhbhror, 7. FHOEBROMLF THREFTL L., No

1:175kgf /mm2, No. 2:240kgf./mm2, No. 3 (&
EHBEAN) 1 260kgf, / mm2, No. 4:270kgf /mm2BI
No. 4 (BEAWEAN) :290kgf /mm2EiY), SEEEANIL
T, AP A4 MRFE2H2HKES. 91 0B 7S E€72No. 3. No

4 DELBEIHEFBEDNEHFICHEIN TSI LRSS, E 512, BRILBE
SHEINT Y ENELKREL, ZOBERPSERE TORREORRBILL TS
BANBOFERKLE S — AT F A4 FEVZVILEHFIILIE0T, FHYMLYE
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v F SEEMBTEELZESICIE, No. 2O v F U F@ELEDLL W
CENbh b,
[0079]
7. o F v 22 RELEGEOCLVT 3 4 MMEO XL Mg Z A L
7o%®,. No. 1:3. 6~4. 0°, No. 2:4~4. 2° No. 3:4
2~4. 4° . No. 4:4. 3~4. 6° ., No. 5:4~4. 2° Tho
7o
[0080]
5T, BIEEAMEZEL72No. 1~50RBHF%2250~350CTHES3
BERBER L 728 0 XAEIIE 2 3R L 7245 R, alsc ¥ v 7 o BB O 1l
MEi3I3Z3 0 0O CTHER LcHMMgE AF L., 72 [ME., £26%. 2805
. P26] THRESINTVLEIERFBEDRIHFAOBRE LIE S & -lifa DBtk
EHIHEZERTHIEADHI B,
[0081])
[E£HE5 2 BR Lk{bikbitt o mEsR
K2BAERPITHERALIZEEARERLADDTH S, H#UHITIE 1 0~ 38
70CT3OGMBABEITAKS L, 300C, 350CTIRFMBEL LIRKEBEH
DOy 77 VBIHRCEYHFAEL, SHIC. TNODOWEIIWNTAHAEZEEITHE
TMEOXLE BT L7,
[0082]
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[%2]

TPNo. (& Si Al Mn Ni Cr Mo v B
No.6 045 145 0.46 1.49 0.52 0.14 0.0018
No.7 0.49 145 0.46 1.01 1.03 0.15 0.0019
No.8 0.47 0.31 046 2.01 1.03 0.15 | 00019
No.9 0.49 0.29 045 1.5 1.49 0.23 00019
No.10 0.36 177 06 0.62 0.1 0.0026
No.11 045 095 0.66 0.01 1.29 0.5 0.0029
No.12 0.39 093 102 0.08 0.97 0.95 05
No.13 043 0.26 0.44 101 0.48 0.001
No.14 047 0.25 04 101 1.05 0.0018
No.15 0.46 15 04 1 0.51 0.002
No.16 0.45 0.24 04 1.02 0.48 0.31 0.0011
No.17 045 146 0.39 0.96 0.98 0.001
No.18 041 0.25 0.35 1 0.49 00017
No.19 052 23 057 0.11
No.20 0.98 0.27 048 147
No.21 055 023 0.71
No.22 077 021 074
No.23 045 0.21 126 053 151 0.21
No.24 06 025 097 093 098 1.04 0.35

[0083]

BB, FHEBRE LT, 0. 1~1. 0ER%ORELO. 3~0. 9ER
%BOMnEEFTHREHMIOVTOHAEL., FILEELTROTEDHEMTDON—
AF—=F L LTz FOREE,

250CTIE HRC=34X/C (EEB%) +26. 5

300CTiZ HRC=36X/C (EE%) +20. 9

350CTE HRC=38X/C (EE%) +15. 3
THBENE Z EHbh o7,

[0084]

$7:. CHLOREBES b N— R AETEOWEL N LR, BRL
BILIKMIAHR Cid, BI2iE3 0 0TCTT, KR THBTES I Labh o7z,

AHRC=4. 3XSi (BEE%) +7. 3xA1 (EE%) +1. 2XCr
(EE%) X (0. 45+-C (EE%) ) +1. 5XMo (EE%) +3. 1X
V (BEE%)

[0085]
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CORRNPSL, ALIES inl. 7HEOBRE LILIKMMEEE T &4

MY, EEEEMEONBELEL L THBROTHRENTH S I LW bh ol
[0086]

6. AT RDPORIIBEME LB LEBLABE LELOSE M
RLZLDOTHY, ZONFGIVFIEBEBHFHRCE1DHEFHATHEER FHEITESZ
ENbhb, F/0. ERFPIINHOSCM420 (No. 5) OREE (0. SEE
%EFE) D300CHERELBSIZOWVTHH 6 DWEIT/RLTEH Y, sEEELA
CEELTWB I LN S,

[008 7]

[E5EB 3 : R LEALIEIEICEN M ICL A v F 2 FiaEDLE 1]

RIFAREHPITHERT MM OEERTZRLIZHDTHS, No. P1~
No. P3i3850~920Th5H8ANZAIC1 6 0TCT3HEMOBER LALE
L. No. P4~No. P 93EME 1 &R UCEERNEAESE TERBIREA
NL72boz0—S v F 7 B LD TH S,

[0088]

(%3]
C Si Al Mn Ni Cr Mo v Ti | BFEEE (kef/ecm?)

No.P1 043 | 021 | 147 | 117 0.17 | 0.11 350
No.P2 0.41 15 | 0026 | 0.71 032 | 016 0.3 300
No.P3 061 | 025 | 147 | 093 | 098 | 104 | 035 325
No.P4 083 | 101 | 031 | 055 0.96 0.38 375
No.P5 071 | 021 | 0025 | 063 016 | 004 | 093 475
No.P6 089 | 022 | 0029 | 065 023 | 005 | 194 500
No.P7 064 | 023 | 0031 | 065 024 | 005 0.26 450
No.P8 096 | 023 | 0029 | 064 023 | 005 1.45 650
No.P9 069 | 081 | 045 | 075 0.49 0.99 450
SCM420+GCQT 300
SCM440+QT 275
SUJZ+QT 400
S55C+QT 275

[0089]

B, EvFUrmEORBIIERG 1 EIZIZRICELGTERL. FOREY
K7 RL7z2, FARRPOERTEMP) 1 TRKOI-E v F U IFEER T T D
EJTRL, 512, KEHBITRDZE Y F U IV BERTHETR LS,
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[0090]

INGDOFERNPS, AL, SIOEM, L LIFESHRMIE), 2L TEH
IZ. No. P4~90KEALV, TiHlcL> CTHEECEHHEOWY v F >~
FHEEVNEEBIICSEINSL I Ebr oz, T2, AU A P EGRLEE
No. 4, No. 9&No. 5. No. 6 0N, WY v F v VikEI L A
L E AN ORI L o THEBIHE SN S S LA bR,

[0091] ,

M8ixl. 94EBEE%NDVERML/No. P6EERIIHTETHV 4 C 3%
Itz RL72bDTHY, (FFFORZFEN L. 5 uml T TH—IIHEL TS
ZENb D, |

[0092]

[EMH 4 : R LEHRLIBIEICEN S IC L 2y F 0 FBEORE 2]

FA4IEREBPITHEHIT L2HMOEETZRL72bDTHS, No. G1~
No. G5EH9TRENL LI, 950CTHEERTF T vIL (CP) 1.
2EEUCTO2hrZHREE. CP=0. 8TD4 h r iILEHH» S % 2R RN
EHEL 72128 5 0 CICREIRL. 6 O COBANMICHEAN, &512, 180T
T3hrDBERLAELZELC BEKBEANER LAE) , 2512, M9FD 8
S50CHEEMAZ2hr & LT, ZOEGBHICT Y EZTHRAZHRMURELRE
THRLICEREBERANBERE LB ZE L0 EMRL. XOEMF & F LS
HTu—S¥yF o ryREBEER L7,

[0093]
[%4]

c Si Al Mn Ni Cr Mo v Ti | B EEE (kef/em?) —
No.G1| 028 | 022 (0024 | 074 | 003 | 101 | O.16 0.31 500 550
No.G2| 034 | 024 (0028 073 | 001 | 098 | 0.15 061 625 750
No.G3| 061 | 023 [0029| 073 | 002 | 097 | 0.15 151 675 725
No.G4| 041 | 025 |0031]| 074 | 002 | 099 | 0.16 | 1.1 550 600
No.G5| 0.55 023 | 0027 | 0.76 0.02 096 0.16 1.92 550 650

[009 4]

10K E—5 T SRR E R L ZOER, 5B L
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HREFIZBWT, Ti, VHEMIL5BEELEESEEEOM LR IS A
V EBHIL, BRIREBERANVRRE LAAE %56 L7 KEX X DEmgmsEftan Tt s
ZENDbHI DB,

[0095]

41 1iENo. G3I*RREENHE L EFHEBOXHE A 70715 14—
WEoTT 1 OFARRERARLDDOTHY ., K1 2 FEHFHEHEDOEFHMEE
BERELLDOTHLH, oI LOFHREET | COERIPIZESHEB~OC
, NOWBGREWMBIZE > TH72%T i CNPBO THRHIZOEE L Tns 2
Lbrb,

[0096]

[FEhEf 5 ik, @b, REAWHTEUC L 2 BEFEOSE 1]

AREINIERFI 3. 4 EFEUCEMEMETHVT, K1 3ITREN5E L) ZERE
BEFEREESHABR 2HAWVWTS 0TCHO VA M NVE 3 0THELEZTESL, FH
E2X10m/ /sec, £72, HFEMEICSCM4 2 0 IZEKRBEANEER L OMNE
ZHEL T, EEBESAHRCO6 0IZLHAIH)ICHAELA-LDEZE W, EUMLLA
JEZSOBEEL, LMITENZ 25k g ./ cm 2 BICHEMSETABI
EREREAHAT AA (BEMFERE) OoMLFTEND (kgfcm?2) %
s L7z,

[009 7]

AEHOE I P OTEEREBEF1E8 7 0CTHSMEAN, 16 0°CTIMMBESRE
L72bDTHD, K4 HPOEENREEH ITERRG 4 OBMBEEEL. 7o, HEM
BELTSCM4 2 0DBRBEANBEERLAZHD (SCM420+GCQT)
. SCM44040 (SCM440+QT) . S55C (S55C+QT) . S
UJ2 (SUJ2+QT) zRANBERL LD EfHo7,

[00938]

COFERIZ. K3, RL4IIAEDLETRLTH LA, HLHIZ. No. P4~9
. No. G1~5ITHBNTHERFOSTENREIC L o THEBEfT 2 HEAFEF ISE
SNTWE, £, TidmMEs2EMAZEOUBEFFETHS I EHD
5
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[ o> i B 7 G BA)
(1]
M1, Fe—C-MRKERLKEZOFRFFEMH o 72y HANOEE
BERTH 5,

[X2]
K2, Fe—C—CrRERZHEMRHTH 5,
(3]
M3k, Fe—3FEE%S i T HRETEOEERRLIKRERTSH 5,
(4] |
B4 (a), (b) d. u—SE¥yFrr/REARBRF 2RI TH 5,
(5]
K5k, -y F U VEEOFRABERELRNT /I 7TH S,
(6]
F6id, BRELBESOEMELHEMOUBEERT YT T7Th 5,
(7]
X7 &, RIEHEETM O v F > FELZRT 757 (1) THb,
(18]
K8ix. No. P6NEHFABOLEABT RIEETH S,
(9]
{93, BEBANERE LLEOHBME Y — 2R THTH 5,
(K1 0] ,
10k, REFEEEHBMOE v F L FidEERT757 (2) THb,
(41 1]

B411ix, No. G3WERKEESFEANUE LG L CEBHEHRBEOXHE~ A 71
TFHFIATF—5MWICEAT 1 OH5ARERLEZBEETH 5,
(X1 2]
K12k, No. G3UIEBKREERANNE LG L -EEHEEDOSEME L T
TEHRETH 5,
[X13]
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(23]

FeSEE%SIICHTERERTEDEERTRUIKREE

~—3Si
—&—3Si2Cr
——3Si2Mo
—A—3Si2V
—8—3Si2Cu
—— 3Si2Ni
—C—3Si2Mn

0 0.2 0.4 0.6 0.8 1
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